Competitive effects of verapamil and calcium ion as regulators of myocardial enzyme leakage.
Verapamil (Vp) has been found to augment the creatine kinase (CK) and lactate dehydrogenase (LDH) leakage from isolated mouse heart incubated in vitro at 25 degrees C. This leakage was concentration-dependent, and in the second hour followed the Henri-Michaelis-Menten kinetics model. Least-squares estimates obtained with this model for the Km values of verapamil were 0.38 +/- 0.16 mM (CK leakage) and 0.51 +/- 0.21 mM (LDH leakage). Calcium ion inhibited this effect of verapamil, completely abolishing it when the [Ca2+]:[Vp] greater than or equal to 2. At lower [Ca2+], the effect of verapamil also followed hyperbolic kinetics; the Km of verapamil was increased, but the asymptomatic leakage rate at high [Vp] was not changed significantly. These features indicate that the calcium ion is a competitive inhibitor of verapamil-augmented enzyme leakage. These observations suggest that there may exist a common calcium ion and verapamil binding site, or two allosterically related binding sites, which represent a prime determinant of myocardial leakage. The concept of a vulnerable site that binds calcium ions and verapamil competitively and initiates or vitiates processes that influence myocardial enzyme leakage is attractive because it suggests new approaches to the problem of myocardial preservation. As verapamil is thought not to enter the cell, the site of the competitive inhibition may be the sarcolemmal coat.